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© Pattern repeat presetting of a multi-colour rotary screen printing machine. 



© Described is a method for pattern repeat preset- 
ting of a multi colour screen printing machine 
wherein the screen printing stencils (9) to be used 
are pre-set on the basis of independently deter- 
mined stencil-data and printing position data by es- 
tablishing a fixed predetermined relation between 
these data. Also described is a multi colour screen 
printing device having means for setting the lengh- 
twise, widthwise and diagonal pattern repeat with 
use of a computer and independently determined 
printing position and stencil (9) data. The invention 
also relates to a device of determining stencil data. 
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PATTERN REPEAT PRESETTING OF A MULT1 COLOUR ROTARY SCREEN PRINTING MACHINE. 



BACKGROUND OF THE INVENTION 

The invention relates to a method for the pat- 
tern repeat presetting of a rotary screen printing 
machine according to the preamble of claim 1. 

Such a method is known from the published 
Dutch patent application NL 7906131. 

Pattern repeat presetting is important in order 
to limit loss of material when regulating the ma- 
chine. 

In a multi-colour rotary screen printing machine 
such as that used, for example, for printing textiles, 
the colours are printed in succession on a web by 
means of patterned cylindrical stencils, ft is impor- 
tant here that the various colours should be placed 
in a good position relative to each other on the 
web. If a new pattern has to be printed, the cylin- 
drical stencils will have to be placed as well as 
possible in the correct orientation in the machine, 
following which printing begins. An operator will 
visually assess the printed result and adjust the 
machine further in order to achieve the optimum 
printed result The setting takes place, inter alia, 
through varying the orientation of a stencil relative 
to the other stencils. The latter is the so-called 
lengthwise pattern repeat setting. Widthwise and 
diagonal pattern repeat setting can also be carried 
out. 

The earlier mentioned application 7906131 de- 
scribes a method whereby for a particular pattern 
the setting of the rotary screen printing machine by 
which a suitable printed result is obtained is saved 
in a data file. The advantage of this is that when a 
particular pattern is being reprinted, if the stencils 
are replaced in the earlier used printing positions, 
optimum pattern repeat presetting can be achieved 
by recovering the data saved in the data file and 
with said data giving the machine the correct pre- 
setting. Initial losses are greatly reduced as a re- 
sult. 

The disadvantage of this method is that it does 
not provide any solution for the pattern repeat 
presetting of a pattern which is to be printed for the 
first time. 

In addition it happens in practice that for a 
reprint the stencils required for a reprint are placed 
in the rotary screen printing machine in a different 
way from that for the first print Part of the reason 
for this is the positioning of squeegee and colour 
feed systems in the printing operation prior to the 
reprinting. It is then sometimes more practical not 
to lose unnecessary machine operation time for 
moving these systems, something which results in 
great initial losses of material as a result of the re- 
setting of the machine. 



Another reason for placing the stencils in a 
different order in the machine can be the desire to 
obtain a different colour scheme. This is obtained 
by using the same colours for a pattern, but chang- 
5 ing the colours of the pattern parts. 

Yet another reason for not replacing the sten- 
cils in the earlier used printing positions for a 
reprint can be that in the case of machines which 
have more printing positions than the number of 
jo colours which are being printed the printing posi- 
tions not used are already prepared for the next 
printing operation, in order to reduce standstill 
losses. 

The result of this is that the pattern repeat 
is presetting data obtained earlier and saved can no 
longer be used because the data relate to the 
advance pattern repeat setting of stencils which are 
each placed in a specific printing position. 

The techniques for patterning cylindrical sten- 
20 cils are being optimized to an increasing extent, so 
that increasingly more complex patterns with high 
resolution can be achieved. In addition, there is a 
demand from the market for. patterns with more 
and more colours (twenty or more), often with the 
25 demand for exclusivity. This last demand means 
that the yardages of printed fabric are becoming 
smaller, so that the initial losses are relatively high. 



30 SUMMARY OF THE INVENTION 

In order to avoid the above-mentioned dis- 
advantages the present method according to the 
invention is characterized in that the pattern repeat 

35 presetting is achieved on the basis of indepen- 
dently determined stencil data and printing position 
data, for each printing position a fixed predeter- 
mined relation between the stencil data and the 
printing position data being set 

40 Through this method a division is made be- 
tween stencil data and data related to the printing 
position, the latter data having no relation to the 
stencil to be placed in the printing position. 

It will be clear that the stencil data can be 

45 determined while the stencil is outside the printing 
machine; this implies that machine down-time due 
to presetting activities is avoided. 

By means of this method stencils can be dis- 
tributed over the printing positions in an arbitrarily 

so selected manner while a good pattern repeat 
presetting can still be achieved. 

In addition, it is also possible to obtain a good 
pattern repeat presetting for patterns which are 
being printed for the first time. The data of the 
printing positions are in fact not related to the 
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pattern, while the stencil data can be obtained very 
accurately by known measuring techniques 
(distance and/or angle measurement. The latter 
data need not be obtained from a printed result. 

The method by which the stencil and the print- 
ing position data are determined is the subject of 
the sub-claims. 

The invention also relates to a device for multi- 
colour rotary screen printing according to the pre- 
amble of claim 4; such a device according to the 
invention has the aspects described in the char- 
acterizing part of claim 4. 

Finally, the invention relates to a device for 
establishing the stencil data by measurement The 
latter device is characterized by clamping means 
for the stencils mounted in end rings, which can 
accommodate the stencil and in which the angular 
orientation of the stencil can be varied, and means 
are present for the well-defined connection of the 
end ring reference point to an angular orientation 
measuring device, while provision is also made for 
a device for observing the stencil reference points, 
which device is fitted in a sliding manner on a 
measuring rod which runs mainly parallel to the 
axis of rotation of the stencil, and the measuring 
rod is provided with means for measuring the posi- 
tion of the observation device along the measuring 
rod. 

In another embodiment the stencil can be 
fixed, and the observation device can, for example, 
be fitted so that it slides either along the measuring 
rod or in a direction mainly at right angles to the 
measuring rod. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be explained with refer- 
ence to the drawing, in which: 

- Figure 1 shows a schematic representation of 
a multi-colour rotary screen printing machine; 

- Figures 2a and 2b represent a schematic il- 
lustration of a cylindrical stencil mounted in end 
rings; 

- Rgure 3 shows a schematic view of the refer- 
ence printing position and another printing posi- 
tion; 

- Rgure 4 shows a schematic view of a web 
printed with a standard stencil; 

- Rgure 5 gives an example of the pattern 
repeat setting possibilities of a stencil; 

- Rgure 6 shows a device for determining sten- 
cil data; 

- Rgure 7 shows schematically a device such as 
that in Rgure 6 for a stenaj^set-tfp^fwafixed 
manner. / 

A multi-colour rotary screen printing machine) 
comprises a frame 1,1 as shown in Rgure 1. T(re 



frame contains rollers 4 and 5 over which an end- 
less belt 2 is guided. A web can be stuck or 
otherwise placed temporarily on the belt 2 by 
means of a belt adhesive application device 6 or 

s the like. The web is fed into the machine in the 
direction of the arrow on the right in Rgure 1, and 
is removed from the belt at the left. Printing posi- 
tions 7 and 8, a to g, are also placed in the 
machine. A printing position can accommodate a 

70 cylindrical stencil provided with end rings at both 
ends and set it in rotation in such a way that the 
peripheral speed of the stencil is essentially equal 
to the belt speed. Colour is fed to the inside of the 
stencil by means of a colour feed system, and 

75 colour is pressed through the open part of the 
stencil by means of a squeegee system also fitted 
on the inside of the stencil, and the entire width 
thereof. The stencil is brought into intimate contact 
with the web placed on the belt, partly through the 

20 pressing action of the rollers 3, so that the colour is 
pressed onto the web. An operator can see the 
printed result from the printing position 8a and take 
regulating action by adjusting the relevant printing 
position. 

25 The printing position 7 can be regarded here 
as the reference printing position, although in prin- 
ciple any other printing position can be used as the 
reference printing position. 

Rgures 2a and 2b give an example of the 

30 reference points which can be used. A cylindrical 
stencil 9 is provided with two end rings 10 and 11. 

A lobe 12, which serves as an end ring refer- 
ence point, is provided on one of the end rings. It 
is possible by means of this lobe to place a cylin- 

36 drical stencil provided with end rings in a well- 
defined position in a printing position. The angular 
orientation of the stencil in the printing position can 
be measured with a sensor and read electronically 
by a processing unit if desired. This lobe also, as it 

40 were, brings about the relation between the stencil 
and printing position data 

The angle relation between the end ring refer- 
ence point 12 and the two stencil reference points 
13 and 14 can be predetermined by means of 

45 known techniques. The stencil value gamma (7) 
(see Rgure 2) can also be determined by distance 
measurement 

If the positioning of the end rings relative to the 
stencil takes place in such a way that the stencil 

50 reference points are approximately on one line 15, 
which line runs through the lobe 12 and is parallel 
to the axis of the stencil, then the angle relation 
can be determined by a distance measurement 
(namely measuring the distances alpha (a) and 

55 beta (0) (see Rgure 2). 

Rgure 3 shows schematically a reference print- 
ing position 7 and a second printing position 8. 
Data concerning the printing position 8 can be 
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generated by placing test stencils in positions 7 
and 8. 

A test stencil is, for example, a stencil which is 
provided with two crosses as stencil reference 
points, preferably fitted near the two ends of the 
stencil and in such a way that a = 0, and where 
the two stencils have the same a and y values. 

if the machine is made to print a web, then the 
printed result will be as shown in Figure 4. 

The deviations between the position of the 
crosses 16 and 18 and that of 17 and 19 are a 
measure of the correction which has to be made to 
the printing position 8 in order to make the crosses 
coincide. 

These corrections can be derived from the 
relative position of the crosses through measure- 
ment and calculation. 

A!tej[nativ^yT-ar^ the crosses 

ItLafitfTs and 17 and 19 cx)inddeby*ao^stin^he 
^engtfcwjse pattern repeat (rotation a, see Rgurel>)> 
widthwise^palternHFep eat (translation c in tt ttsaxial^ 
direction) and diagonal pattern repeat (translation of 
one side of the printing position, see b). If the two 
sides of the printing position are designed with 
sensors which record the movements which the 
operator has made, these recordings can be used 
directly to determine and save the printing position 
data. 

In this way data can be generated once for ail 
printing positions with printing position 7 as the 
reference printing position. These once determined 
printing position data have, as it were, become a 
fixed characteristic of the machine. 

If a new set of patterned stencils is now placed 
in the printing positions, the stencil data alpha, beta 
and gamma of each stencil can be used to adapt 
^e.variabtes^b, and c of each printing position in 
such a way that the entire machine prints in a 
regular pattern repeat 

It should be^potnted out here that the position 7 
used^a^Jbe-reference printing position in determin- 
ing the printing position data will also be adjusted 
on the basis of the stencil data of the stencil which 
is used in the reference printing position 7. 

It is. however, possible to fix printing position 7 
if desired and to allow for the stencil data of the 
stencil in position 7 in the settings a, b and c of the 
other printing positions. 

It goes without saying that the process de- 
scribed above for determining the stencil date and 
the printing position data must be seen as an 
example, and the design is not limited to the em- 
bodiment described here. 

For example, the reference points can be in 
other forms and be fitted elsewhere on the end 
rings or stencils. 

The angle position (a) of a stencil in a printing 
position can be measured by, for example, a sen- 



sor. This sensor can be a potentiometer fixed on 
the rotary drive means, so that a voltage taken off 
Is a measure of the angular orientation of the 
stencil. 

5 In the same way the positions c and b can be 
recorded by means of linear potentiometers and 
processed electronically. The printing position data 
can be stored in a memory file like the stencil data. 
If a printing operation has to be carried out the 

70 printing position pre-setting can be generated by 
combining the stencil data with the printing position 
data. The pre-setting can be presented in such a 
form that an operator can achieve the pre-setting 
by hand. It is also possible to achieve the pattern 

75 repeat setting possibilities a, b and c with ser- 
vomotors combined with the sensors for a, b and c, 
all this controlled and monitored by a computer. 

A device for determining the stencil data is 
shown schematically in Figure 6. 

20 The device comprises a frame 20 on which 
upright supports 21 and 22 are fitted. The supports 
21 carry bearings 23 in which the stencil with end 
rings can be accommodated. The end ring on 
which the end ring reference point is provided is 

25 connected to an angle measuring device 24. This 
connection is such that on connecting of 23 to 24 
the connection is well defined, in other words, the 
device 24 gives the orientation of the end ring a 
fixed known value, while the distance from 24 to a 

30 characteristic marking on the end ring is given a 
fixed known value. 

The supports 21 also bear a measuring rod 25 
along which a measuring microscope 26 can be 
slid. 

35 By taking the stencil reference points 13 and 
14 in the cross wires of the measuring microscope; 
in which case the measuring microscope must be 
slid along the measuring rod 25 and the stencil has 
to be rotated about its axis, the stencil parameters 

40 can be derived from the extent of the rotations and 
the distances along which the microscope has to 
be slid. 

These values can be read off visually; the 
angle measuring device and the measuring rod can 

45 also be provided with electronic measuring instru- 
ments, so that recording and processing by a pro- 
cessing unit is possible. Otherwise, in the event of 
the end ring reference point and the stencil refer- 
ence points lying approximately in line with each 

so other parallel to the stencil axis, the device can 
comprise a frame in which the stencil with end 
rings is clamped in a fixed orientation. The stencil 
data can then also be determined with a measuring 
microscope 26 which can be moved both along the 

55 measuring rod 25 and at right angles thereto along 
a second measuring rod (see Figure 7). 
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Claims 

1. Method for the pattern repeat presetting of a 
rotary screen printing machine (1) for multi-colour 
printing, in which the patterned cylindrical stencils 
(9) to be used are provided with one or more 
stencil reference points (13; 14) related to the pat- 
tern; the stencils (9) are provided with two end 
rings (10; 11), and at least one end ring (10) is 
provided with an end ring reference point (12), and 
the stencils (9) provided with end rings (10; 11) are 
placed in the printing positions (7; 8) of the rotary 
screen printing machine (1), characterized in that 
the pattern repeat presetting is achieved on the 
basis of independently determined stencil data and 
of printing position data, for each printing position 
(7; 8) a fixed predetermined relation between the 
stencil data and the printing position data being 
set 

2. Method according to claim 1, characterized in 
that the stencil data are determined by measure- 
ments of the relative positions between the end 
ring reference point (12) and the stencil reference 
points (13; 14). 

3. Method according to claim 1 or 2, character- 
ized in that the printing position data of a printing 
position (7; 8) relative to a reference printing posi- 
tion are obtained from the printing result from test 
stencils with known stencil data accommodated in 
the reference printing position and in the printing 
position (7; 8). 

4. Device for multi-colour rotary screen printing, in 
which patterned cylindrical stencils can be accom- 
modated, and which are provided with one or more 
stencil reference points related to the pattern, each 
of the stencils being provided with two end rings, at 
least one ring of which is provided with an end ring 
reference point, characterized in that means are 
fitted for setting the width wise pattern repeat 
lengthwise pattern repeat and diagonal pattern re- 
peat, and provision is also made for a computer 
having a memory file in which predetermined print- 
ing position and stencil data are accommodated, 
and which computer generates the printing position 
setting data tor the given stencil/printing position 
combination. 

5. Device for determining the stencil data, char- 
acterized In that clamping means (23) for a sten- 
cil (28) mounted in end rings which can accom- 
modate the stencil are present; and the angular 
orientation of the stencil can be varied, while 
means are also present for the well-defined con- 
nection of an end ring reference point on at least 
one of the end rings to an angular orientation 
measuring device, and provision is also made for a 
device (26) for monitoring the stencil reference 
points, which device (26) is fitted in a sliding man- 
ner on a measuring rod (25) which runs mainly 



parallel to the axis of rotation of the stencil (28); 
while the measuring rod (25) is provided with 
means for measuring the position of the monitoring 
device (26) along the measuring rod (25). 
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